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(57) ABSTRACT 

A cleaning apparatus (9) for cleaning a peripheral part of a 
substrate holds a peripheral part of a substrate (1) betWeen 
the elastic porous member (29) of an upper cleaning roller 
(16) and an elastic porous member (30) of a loWer cleaning 
roller (17). The poWer of a drive motor (13) is transmitted 
through a drive pulley (18), a belt (26) and a driven pulley 
(24) to a rotating shaft (17a) to rotate the loWer cleaning 
roller (17), and is transmitted through a drive pulley (22), a 
belt (25) and a driven pulley (23) to a rotating shaft (16a) to 
rotate the upper cleaning roller (16) in a direction opposite 
the direction in Which the loWer cleaning roller (17) is 
rotated. A cleaning liquid is supplied through cleaning liquid 
supply noZZles (31) and cleaning liquid supply pipes (31a) 
into core members (27, 28). Then the cleaning liquid ?oWs 
through connecting holes (35) formed in the circumferential 
Walls of the core members (27, 28) and permeates the elastic 
porous members (29, 30). In this state, the upper cleaning 
roller (16) and the loWer cleaning roller (17) are rotated, and 
the upper cleaning roller (16) and the loWer cleaning roller 
(17) are moved relative to the substrate (1) by a base (11) 
along the peripheral part of the substrate (1) held betWeen 
the elastic porous members (29, 30) of the upper and the 
loWer cleaning rollers (16, 17). Splashing of the cleaning 
liquid can be effectively prevented and the quality of a 
high-de?nition pattern formed on the substrate (1) can be 
preserved. 

13 Claims, 3 Drawing Sheets 
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APPARATUS AND METHOD FOR 
CLEANING PERIPHERAL PART OF 

SUBSTRATE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the manufacture of a 
substrate provided With a high-de?nition pattern, such as a 
substrate provided With a semiconductor circuit, a substrate 
for a liquid crystal display or a color ?lter. More particularly, 
the present invention relates to a cleaning apparatus for 
cleaning a peripheral part of a substrate, to be employed in 
a coating process for coating a substrate, such as glass 
substrate, With a thin ?lm, such as a resist ?lm or a color 
layer, and a method to be carried out by such a cleaning 
apparatus. 

2. Description of the Related Art 

A color ?lter manufacturing method, for instance, 
includes a process for forming a chromium ?lm on a 
substrate, such as a glass substrate, by a vacuum evaporation 
method or the like; a process for forming a black screening 
layer of a pattern of stripes or cross stripes by forming a 
photoresist ?lm on the chromium ?lm, exposing the photo 
resist ?lm through a photomask to light, subjecting the 
eXposed photoresist ?lm to development, etching the chro 
mium ?lm through the photoresist and removing the pho 
toresist; a process for forming a three-color layer consisting 
of three color layers, i.e., a R-layer, a G-layer and a B-layer, 
by coating a ?rst-color photosensitive material on the black 
screening layer, placing a photomask on the ?rst-color 
photosensitive material, exposing the ?rst-color photosen 
sitive material through the photomask to light and develop 
ing the eXposed ?rst-color photosensitive material, and 
repeating the same process for second-color and third-color 
layers; and a process for forming a transparent electrode 
layer by forming an indium tin oXide ?lm (ITO ?lm) on the 
three-color layer. 

In the process for coating a color photosensitive material, 
the substrate is coated With a coating liquid of a color 
photosensitive material by a coating method, such as a spin 
coating method or a slit coating method. Such a coating 
method drips a coating liquid on a central part of a rotating 
substrate to spread the coating liquid over the substrate by 
centrifugal force. As shoWn in FIG. 4B, When a coating layer 
2 is formed on the upper surface of a substrate 1 by this 
coating method, the coating liquid ?oWs via the edge of the 
substrate 1 to the loWer surface of the substrate 1 and a thick 
peripheral part 2a is formed on a peripheral part of the upper 
surface of the substrate 1. If the coating layer 2 having the 
thick peripheral part 2a is subjected to a developing process, 
the coating layer remains on the peripheral part of the 
substrate 1. 

Thus, a conventional cleaning method uses a pair of 
cleaning noZZles 3 disposed opposite to each other so as to 
correspond to the peripheral part of the substrate 1 provided 
With the coating layer 2. The cleaning noZZles 3 are moved 
in the direction of the arroW, spraying a cleaning liquid 
(developer) on the peripheral part of the substrate 1 to clean 
the peripheral part of the substrate 1. 

SUMMARY OF THE INVENTION 

When the substrate 1 is cleaned by this conventional 
cleaning method, hoWever, the substrate 1 splashes about the 
cleaning liquid sprayed through the cleaning noZZles 3 on 
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2 
the substrate 1 or the tips of the cleaning noZZles 3 touch the 
substrate 1, so that the cleaning liquid Wets the surface of the 
substrate 1 other than the peripheral part, Which is apt to 
degrade the quality of the high-de?nition pattern formed on 
the substrate 1. 

The present invention has been made in vieW of such 
problems and it is therefore an object of the present inven 
tion to provide an apparatus and method for cleaning a 
peripheral part of a substrate, capable of effectively prevent 
ing the splashing of a cleaning liquid and of preventing the 
degradation of the quality of a high-de?nition pattern 
formed on the substrate. 

A cleaning apparatus according to an aspect of the present 
invention for cleaning a peripheral part of a substrate 
comprises an upper cleaning roller supported for rotation on 
a base, and including a core member and an elastic porous 
member covering the circumference of the core member; a 
loWer cleaning roller supported for rotation on the base, 
including a core member and an elastic porous member 
covering the circumference of the core member, and capable 
of holding a peripheral part of the substrate together With the 
elastic porus member of the upper cleaning roller; a drive 
mechanism for driving the upper cleaning roller and the 
loWer cleaning roller for rotation; a moving mechanism for 
moving the upper cleaning roller and the loWer cleaning 
roller relative to the substrate; and a cleaning liquid supply 
system for supplying a cleaning liquid to at least either the 
elastic porous member of the upper cleaning roller or that of 
the loWer cleaning roller. 

In the cleaning apparatus of the present invention, it is 
preferable that the cleaning liquid supply system has a 
cleaning liquid supply pipe to supply the cleaning liquid to 
the elastic porous members. It is preferable that the core 
member is a holloW member having a circumferential Wall 
provided With holes, and the cleaning liquid carried by the 
cleaning liquid supply pipe is supplied through the interior 
and the holes of the core member to the elastic porous 
member. 

In the cleaning apparatus of the present invention, it is 
preferable that at least either the upper cleaning roller or the 
loWer cleaning roller is supported for rotation on the base by 
a rotating shaft, and the cleaning liquid supply system has a 
cleaning liquid passage formed in the rotating shaft support 
ing the upper cleaning roller or the loWer cleaning roller to 
supply the cleaning liquid to the elastic porous member. It is 
preferable that the core member is provided With a connect 
ing passage connected to the cleaning liquid passage of the 
rotating shaft and opening into the elastic porous member to 
supply the cleaning liquid carried by the cleaning liquid 
passage of the rotating shaft to the elastic porous member. It 
is preferable that the core member is a holloW member 
having a circumferential Wall provided With holes, and the 
cleaning liquid supplied through the cleaning liquid passage 
of the rotating shaft is supplied through the interior and the 
holes of the core member to the elastic porous member. 

Preferably, the upper cleaning roller and the loWer clean 
ing roller are interlocked and the drive mechanism is pro 
vided With a single drive motor for driving the upper 
cleaning roller and the loWer cleaning roller. 
A cleaning method of cleaning a peripheral part of a 

substrate according to a second aspect of the present inven 
tion comprises the steps of holding a peripheral part of a 
substrate betWeen respective elastic porous members of 
upper and loWer cleaning rollers; supplying a cleaning liquid 
to at least either the elastic porous member of the upper 
cleaning roller or that of the loWer cleaning roller; and 
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rotating the upper cleaning roller and the loWer cleaning 
roller, moving the upper cleaning roller and the loWer 
cleaning roller relative to the substrate held betWeen the 
elastic porous members of the upper cleaning roller and the 
loWer cleaning roller. 

According to the present invention, the cleaning liquid is 
supplied to the elastic porous members of the upper and the 
loWer cleaning rollers With the substrate held betWeen the 
elastic porous members of the upper and the loWer cleaning 
rollers, and the upper and the loWer cleaning roller are 
rotated and moved relative to the substrate. Thus, the splash 
ing of the cleaning liquid can be effectively prevented When 
removing a thick part on the peripheral part of the substrate 
of the ?lm formed on the substrate and, consequently, the 
quality of the high-de?nition pattern formed on the substrate 
can be preserved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A, 1B and 1C are a partly sectional plan vieW, a 
sectional vieW taken on line IB—IB in FIG. 1A and a 
sectional vieW taken on line IC—IC in FIG. 1A, 
respectively, of a cleaning apparatus in an embodiment 
according to the present invention for cleaning a peripheral 
part of a substrate, in Which parts behind those shoWn 
therein are omitted properly; 

FIGS. 2A and 2B are diagrammatic vieWs of assistance in 
eXplaining a cleaning method using the cleaning apparatus 
shoWn in FIGS. 1A, 1B and 1C; 

FIG. 3 is a sectional vieW, similar to FIG. 1C, of a 
cleaning apparatus in another embodiment according to the 
present invention for cleaning a peripheral part of a sub 
strate; and 

FIGS. 4A and 4B are vieWs of assistance in explaining a 
conventional cleaning apparatus for cleaning a peripheral 
part of a substrate. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will be 
described With reference to the accompanying draWings. 
A cleaning apparatus in an embodiment according to the 

present invention for cleaning a peripheral part of a substrate 
Will be described With reference to FIGS. 1A, 1B, 1C and 2A 
and 2B. 

Referring to FIGS. 1A, 1B and 1C, a cleaning apparatus 
9 in an embodiment according to the present invention 
includes a moving base (base) 11, Which is driven for 
movement in parallel to a surface of a substrate 1 along a rail 
10 by a motor, not shoWn, a drive motor 13 ?xedly held on 
a bracket 12 attached to the moving base 11, an upper 
cleaning roller 16 mounted on a shaft 16a supported for 
rotation by a bearing unit 14 on the moving base 11, and a 
loWer cleaning roller 17 mounted on a shaft 17a supported 
for rotation by a bearing unit 15 on the moving base 11. The 
moving base 11 is included in a moving mechanism for 
moving the upper cleaning roller 16 and the loWer cleaning 
roller 17 relative to the substrate 1. 
A ?rst drive pulley 18 and a drive pinion 19 are ?Xedly 

mounted on the output shaft 13a of the drive motor 13. A 
rotating shaft 20 is supported for rotation in parallel to the 
output shaft 13a of the drive motor 13 in bearings 20a on the 
bracket 12. Adriven gear 21 and a second drive pulley 22 are 
?Xedly mounted on the rotating shaft 20. The driven gear 21 
is engaged With the drive pinion 19. 

The upper cleaning roller 16 and the loWer cleaning roller 
17 are mounted on end parts of the shafts 16a and 17a, 
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4 
respectively. Driven pulleys 23 and 24 are ?Xedly mounted 
on the other end parts of the rotating shafts 16a and 17a, 
respectively. Abelt 25 is eXtended betWeen the second drive 
pulley 22 and the driven pulley 23 ?Xed to the rotating shaft 
16a. A belt 26 is eXtended betWeen the ?rst drive pulley 18 
and the driven pulley 24 ?Xed to the rotating shaft 17a. The 
drive motor 13, the drive pulleys 18 and 22, the drive pinion 
19, the driven gear 21, the driven pulleys 23 and 24, the belts 
25 and 26 and the rotating shafts 16a and 17a constitute a 
rotative drive mechanism for driving the upper cleaning 
roller 16 and the loWer cleaning roller 17 for coordinated 
rotation. 

The upper cleaning roller 16 and the loWer cleaning roller 
17 have tubular (holloW) core members 27 and 28, and 
spongy, elastic porous members 29 and 30 coating the 
circumferences of the core members 27 and 28, respectively. 
Aperipheral part of a substrate 1 is held betWeen the elastic 
porous member 29 of the upper cleaning roller 16 and the 
elastic porous member 30 of the loWer cleaning roller 17 as 
shoWn in FIG. 1C. Each of the core members 27 and 28 is 
provided in its circumferential Wall With one or more 
connecting holes 35 as shoWn in FIG. 1C. 

Cleaning liquid supply noZZles 31 are attached to the 
bearing units 14 and 15, respectively, and are connected to 
a cleaning liquid tank, not shoWn. Cleaning liquid supply 
pipes 31a are connected to the cleaning liquid supply 
noZZles 31. EXtremities of the cleaning liquid supply pipes 
31a are inserted in the core members 27 and 28, respectively, 
to supply a cleaning liquid into the core members 27 and 28. 
The cleaning liquid supplied into the core members 27 and 
28 is supplied through the connecting holes 35 to the elastic 
porous members 29 and 30. The cleaning liquid tank, not 
shoWn, the cleaning liquid supply noZZles 31 and the clean 
ing liquid supply pipes 31a constitute a cleaning liquid 
supply system for supplying the cleaning liquid to the 
respective elastic porous members 29 and 30 of the upper 
cleaning roller 16 and the loWer cleaning roller 17. 
The operation of the cleaning apparatus thus constructed 

Will be described hereinafter. 
A peripheral part of the substrate 1 is held betWeen the 

respective elastic porous members 29 and 30 of the upper 
cleaning roller 16 and the loWer cleaning roller 17. As shoWn 
in FIG. 1C, the substrate 1 is thus held so that the peripheral 
part may not project from the elastic porous members 29 and 
30. The Width of the peripheral part held betWeen the elastic 
porous members 29 and 30, the respective heights and 
positions of the elastic porous members 29 and 30 are 
adjusted properly by an adjusting mechanism, not shoWn. 
Then the drive motor 13 is actuated. The rotation of the 

drive motor 13 is transmitted through the drive pulley 18, the 
belt 26 and the driven pulley 24 to the rotating shaft 17a to 
rotate the loWer cleaning roller 17, and is transmitted 
through the drive pulley 22, the belt 25 and the driven pulley 
23 to the rotating shaft 16a to rotate the upper cleaning roller 
16 in a direction opposite the direction of rotation of the 
loWer cleaning roller 17. The cleaning liquid is supplied 
through the cleaning noZZles 31 and the cleaning liquid 
supply pipes 31a into the core members 27 and 28. Then the 
cleaning liquid soaks through the connecting holes 35 
formed in the circumferential Walls of the core members 27 
and 28 into the elastic porous members 29 and 30. 

Thus, the upper cleaning roller 16 and the loWer cleaning 
roller 17 thus rotated is moved along the peripheral part of 
the substrate 1 held betWeen the elastic porous members 29 
and 30 of the upper cleaning roller 16 and the loWer cleaning 
roller 17 relative to the substrate 1 by the moving base 11. 
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Thus, a thick part (the thick part 2a shown in FIG. 4B) 
formed in the peripheral part of the substrate 1 can be 
cleaned and removed. 

FIGS. 2A and 2B illustrates methods of cleaning periph 
eral parts extending along the four sides of the substrate 1 by 
the cleaning apparatus 9. In FIGS. 2A and 2B, indicated at 
9a, 9b, 9c and 9d are cleaning apparatuses (roller units each 
provided With an upper cleaning roller 16 and a loWer 
cleaning roller 17) similar to the cleaning apparatus 9 shoWn 
in FIGS. 1A, 1B and 1C. 

FIG. 2A is a vieW of assistance in explaining a ?rst 
cleaning method. The four cleaning apparatuses 9a, 9b, 9c 
and 9d are arranged as shoWn in FIG. 2A to clean the 
peripheral parts extending along the four edges of the 
substrate 1. The peripheral parts extending along the oppo 
site side edges of the substrate 1 are cleaned by the cleaning 
apparatuses 9a and 9b, the substrate 1 is turned through an 
angle of 90°, and then the peripheral parts extending along 
the opposite end edges of the substrate 1 are cleaned by the 
cleaning apparatuses 9c and 9d. 

FIG. 2B is a vieW of assistance in explaining a second 
cleaning method. The tWo cleaning apparatuses 9a and 9b 
are arranged as shoWn in FIG. 2B to clean the peripheral 
parts extending along the four edges of the substrate 1. The 
peripheral parts extending along the opposite side edges of 
the substrate 1 are cleaned by the cleaning apparatuses 9a 
and 9b, the substrate 1 is turned through an angle of 90°, the 
cleaning devices 9a and 9b are moved While the distance 
betWeen the cleaning devices 9a and 9b are increased, and 
then the peripheral parts extending along the opposite end 
edges of the substrate 1 are cleaned by the cleaning appa 
ratuses 9a and 9b. 

The cleaning apparatus in this embodiment supplies the 
cleaning liquid to the respective elastic porous members 29 
and 30 of the upper cleaning roller 16 and the loWer cleaning 
roller 17 holding the peripheral part of the substrate 1 
therebetWeen, rotates the upper cleaning roller 16 and the 
loWer cleaning roller 17, and moves the upper cleaning roller 
16 and the loWer cleaning roller 17 relative to the substrate 
1. Thus, the thick part formed on the peripheral part of the 
substrate 1 can be cleaned and removed, effectively prevent 
ing the splashing of the cleaning liquid, so that the quality 
of the high-de?nition pattern formed on the substrate 1 can 
be preserved. 

In this embodiment, the substrate 1 is held stationary and 
the upper cleaning roller 16 and the loWer cleaning roller 17 
are moved relative to the substrate 1. Since it is necessary to 
move the upper cleaning roller 16 and the loWer cleaning 
roller 17 relative to the substrate 1, the upper cleaning roller 
16 and the loWer cleaning roller 17 may be kept stationary 
and the substrate 1 may be moved relative to the upper 
cleaning roller 16 and the loWer cleaning roller 17. 

Although the cleaning liquid is supplied to both the elastic 
porous members 29 and 30 in this embodiment, the cleaning 
liquid supply noZZle 31 and the cleaning liquid supply pipe 
31a may be combined With only either the core member 27 
or 28, and the cleaning liquid may be made to percolate 
through both the elastic porous members 29 and 30 in 
contact With each other by the agency of the property of the 
porous structure of the elastic porous members 29 and 30. 
Another Emodiment 

Acleaning apparatus in another embodiment according to 
the present invention for cleaning a peripheral part of a 
substrate Will be described With reference to FIG. 3. The 
cleaning apparatus in another embodiment shoWn in FIG. 3 
is substantially the same as the cleaning apparatus in the 
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6 
embodiment shoWn in FIGS. 1A, 1B, 1C and 2, except that 
a cleaning liquid supply system is different from that of the 
above-mentioned embodiment. Therefore, parts shoWn in 
FIG. 3 like or corresponding to those of the cleaning 
apparatus in the above-mentioned embodiment are denoted 
by the same reference characters and the description thereof 
Will be omitted. 

Referring to FIG. 3, a cleaning apparatus 9‘ in this 
embodiment has rotating shafts 16a and 17a respectively 
supporting an upper cleaning roller 16 and a loWer cleaning 
roller 17 on end parts thereof. Axial cleaning liquid supply 
passages 32 are formed in the rotating shafts 16a and 17a, 
respectively. Rotary joints 33 provided With cleaning liquid 
passages 36 are connected to the other end parts of the 
rotating shafts 16a and 17a. The rotary joints 33 are con 
nected to a cleaning liquid tank, not shoWn. The cleaning 
liquid passages 36 of the rotary joints 33 are connected to the 
cleaning liquid passages 32 of the rotating shafts 16a and 
17a, respectively. Radial passages 34 are formed in core 
members 27 and 28 so as to extend radially from the rotating 
shafts 16a and 17a and to open into porous members 29 and 
30, respectively. A cleaning liquid supplied through the 
cleaning liquid passages 36 of the rotary joints 33 and the 
cleaning liquid supply passages 32 of the rotating shafts 16a 
and 17a is supplied through the connecting passages 34 to 
the elastic porous members 29 and 30. The cleaning liquid 
passages 36 of the rotary joints 33, the cleaning liquid 
supply passages 32 of the rotating shafts 16a and 17a, and 
the connecting passages 34 constitute a cleaning liquid 
supply system for supplying the cleaning liquid to the elastic 
porous members 29 and 30 of the upper cleaning roller 16 
and the loWer cleaning roller 17. 
Although the cleaning liquid passages 32 of the rotating 

shafts 16a and 17a are connected directly to the circumfer 
ential Walls of the core members 27 and 28 by the connect 
ing passages 34 in this embodiment, the circumferential 
Walls of the core members 27 and 28 may be provided, 
similarly to those of the ?rst embodiment shoWn in FIGS. 
1A, 1B and 1C, connecting holes 35, and the cleaning liquid 
supplied through the cleaning liquid passages 32 may be 
supplied through the interiors of the core members 27 and 28 
and the connecting holes 35 to the elastic porous members 
29 and 30. 

The present invention is not limited in its practical appli 
cation to the preferred embodiments speci?cally described 
herein and various changes may be made therein. 
What is claimed is: 
1. A cleaning method of cleaning four peripheral parts 

extending along four edges of a rectangular substrate, com 
prising the steps of: 

providing at least a pair of ?rst cleaning apparatuses 
placed on opposite sides of a direction of relative 
movement of the rectangular substrate at an interval 
corresponding to a distance betWeen ?rst opposite 
edges of the rectangular substrate, and at least a pair of 
second cleaning apparatuses placed on the opposite 
edges of the direction of relative movement of the 
rectangular substrate at an interval corresponding to a 
distance betWeen second opposite edges of the rectan 
gular substrate, each of said ?rst and second cleaning 
apparatus including an upper cleaning roller and a 
loWer cleaning roller; 

holding ?rst opposite peripheral parts extending along the 
?rst opposite edges of the rectangular substrate by said 
respective ?rst cleaning apparatuses, With the respec 
tive ?rst opposite peripheral parts of the rectangular 
substrate being held betWeen elastic porous members of 
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the upper and lower cleaning rollers of said respective 
?rst cleaning apparatus; 

supplying a cleaning liquid to at least either the elastic 
porous member of the upper cleaning roller or that of 
the loWer cleaning roller of said respective ?rst clean 
ing apparatuses; 

rotating the upper and loWer cleaning rollers of said 
respective ?rst cleaning apparatuses, While moving the 
respective upper and loWer cleaning rollers relative to 
the rectangular substrate along the direction of relative 
movement of the rectangular substrate, With the respec 
tive ?rst peripheral parts of the rectangular substrate 
being held betWeen the elastic porous members of the 
upper and loWer cleaning rollers of said respective ?rst 
cleaning apparatuses; 

turning the rectangular substrate in a plane thereof 
through an angle of 90° so that second opposite edges 
of the rectangular substrate are placed at said respective 
second cleaning apparatuses after the ?rst opposite 
peripheral parts of the rectangular substrate are cleaned 
by said respective ?rst cleaning apparatuses; and 

cleaning second opposite peripheral parts extending along 
the second opposite edges of the rectangular substrate 
by said cleaning apparatuses by repeatedly conducting 
said holding step, said supplying step and said rotating 
step With respect to the second opposite parts of the 
rectangular substrate. 

2. The cleaning method according to claim 1, Wherein the 
rectangular substrate to be cleaned is a substrate for a color 
?lter. 

3. A cleaning method of cleaning four peripheral parts 
extending along four edges of a rectangular substrate, com 
prising the steps of: 

providing at least a pair of cleaning apparatuses placed on 
opposite sides of a direction of relative movement of 
the rectangular substrate at an interval corresponding to 
a distance betWeen ?rst opposite edges of the rectan 
gular substrate, each of said cleaning apparatuses 
including an upper cleaning roller and a loWer cleaning 
roller; 

holding ?rst opposite peripheral parts extending along the 
?rst opposite edges of the rectangular substrate by said 
respective cleaning apparatuses, With the respective 
?rst opposite peripheral parts of the rectangular sub 
strate being held betWeen elastic porous members of 
the upper and loWer cleaning rollers of said respective 
cleaning apparatuses; 

supplying a cleaning liquid to at least either the elastic 
porous member of the upper cleaning roller or the 
elastic porous member of the loWer cleaning roller of 
said respective cleaning apparatuses; 

rotating the upper and loWer cleaning rollers of said 
respective cleaning apparatuses, While moving the 
respective upper and loWer cleaning rollers relative to 
the rectangular substrate along the direction of relative 
movement of the rectangular substrate, With the respec 
tive ?rst peripheral parts of the rectangular substrate 
being held betWeen the elastic porous members of the 
upper and loWer cleaning rollers of said respective 
cleaning apparatuses; 

turning the rectangular substrate in a plane thereof 
through an angle of 90° so that second opposite edges 
of the rectangular substrate are placed at said respective 
cleaning apparatuses after the ?rst opposite peripheral 
parts of the rectangular substrate are cleaned by said 
respective cleaning apparatuses; 
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8 
adjusting a distance betWeen said cleaning apparatuses in 

accordance With a distance betWeen the second oppo 
site edges of the rectangular substrate; and 

cleaning second opposite peripheral parts extending along 
the second opposite edges of the rectangular substrate 
by said cleaning apparatuses by repeatedly conducting 
said holding step, said supplying step and said rotating 
step With respect to the second opposite peripheral parts 
of the rectangular substrate. 

4. The cleaning method according to claim 3, Wherein the 
rectangular substrate to be cleaned is a substrate for a color 
?lter. 

5. A cleaning system comprising: 
at least a pair of cleaning apparatuses placed on opposite 

sides of a direction of relative movement of a rectan 
gular substrate at an interval corresponding to a dis 
tance betWeen opposite edges of the rectangular sub 
strate; 

means for turning the rectangular substrate With respect to 
said cleaning apparatuses in a plane thereof through an 
angle of 90°; 

Wherein said cleaning apparatuses are placed on opposite 
sides of a direction of relative movement of the rect 
angular substrate at an interval corresponding to a 
distance betWeen the opposite edges of the rectangular 
substrate, and each of said respective cleaning appara 
tuses includes: an upper cleaning roller supported for 
rotation on a base and including a core member and an 
elastic porous member covering a circumference of the 
core member; a loWer cleaning roller supported for 
rotation on the base, including a core member and an 
elastic porous member covering a circumference of the 
core member and capable of holding a peripheral part 
of the rectangular substrate together With the elastic 
porous member of the upper cleaning roller; a drive 
mechanism for driving the upper cleaning roller and the 
loWer cleaning roller for rotation; a moving mechanism 
for moving the upper cleaning roller and the loWer 
cleaning roller relative to the rectangular substrate; and 
a cleaning liquid supply system for supplying a clean 
ing liquid to at least either the elastic porous member of 
the upper cleaning roller or the elastic porous member 
of the loWer cleaning roller. 

6. The cleaning system according to claim 5, Wherein a 
distance betWeen maid cleaning apparatuses is adjusted in 
accordance With a distance betWeen the opposite edges of 
the rectangular substrate. 

7. The cleaning system according to claim 5, Wherein each 
of the cleaning liquid supply systems of said cleaning 
apparatuses has a cleaning liquid supply pipe to supply the 
cleaning liquid to the elastic porous member. 

8. The cleaning system according to claim 7, Wherein each 
of the core members of said cleaning apparatuses is a holloW 
member having a circumferential Wall provided With a hole, 
and the cleaning liquid carried by the cleaning liquid supply 
pipe is supplied through an interior and the hole of the core 
member to the elastic porous member. 

9. The cleaning system according to claim 5, Wherein at 
least either the upper cleaning roller or the loWer cleaning 
roller of each of said cleaning apparatuses is supported for 
rotation on the base by a rotating shaft and each of the 
cleaning liquid supply systems of said cleaning apparatuses 
has a cleaning liquid passage formed in the rotating shaft 
supporting the upper cleaning roller or the loWer cleaning 
roller to supply the cleaning liquid to the elastic porous 
member. 

10. The cleaning apparatus according to claim 9, Wherein 
each of the core members of said cleaning apparatuses is 
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provided With a connecting passage connected to the clean 
ing liquid passage of the rotating shaft and opening into the 
elastic porous member to supply the cleaning liquid carried 
by the cleaning liquid passage of the rotating shaft to the 
elastic porous member. 

11. The cleaning system according to claim 9, Wherein 
each of the core members of said cleaning apparatuses is a 
holloW member having a circumferential Wall provided With 
a hole, and the cleaning liquid supplied through the cleaning 
liquid passage of the rotating shaft is supplied through an 
interior and the hole of the core member to the elastic porous 
member. 
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12. The cleaning system according to claim 5, Wherein the 

upper cleaning roller and the loWer cleaning roller of said 
cleaning apparatuses are interlocked and each of the drive 
mechanisms of said cleaning apparatuses is provided With a 
single drive motor for driving the upper cleaning roller and 
the loWer cleaning roller. 

13. The cleaning system according to claim 5, Wherein the 
rectangular substrate to be cleaned is a substrate for a color 

10 ?lter. 


